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evolutionary distance between the two species and suggest that
the mechanisms controlling Pax6 are conserved between
mouse and fish.
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Cis-regulation of the Pax6 gene in the ascidian
Ciona intestinalis
Vera C. Fonseca, Steven Q. Irvine
Univ. of Rhode Island, USA
Sequence analysis comparing the Pax6 region of Ciona
intestinalis with that of Ciona savigny reveals conserved
elements in two large introns in addition to conserved elements
upstream of the first exon. This pattern is reminiscent of the
locations of cis-regulatory elements in vertebrates. However,
very little sequence conservation is found between ascidians
and vertebrates. We have constructed reporter transgenes to
explore the cis-regulatory organization of Pax6 in C. intesti-
nalis. This work will be extended to other ascidians to track the
functional evolution of regulatory DNA in this gene.
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Analysis of a Pax group IV gene in the leech
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Pax group IV genes encode transcription factors that play
important roles in animal development. Although extensively
characterized in certain model system species, the Pax group
IV genes of Lophotrochozoa – one of the three great clades of
bilaterian animals – have been minimally studied to date. Here,
we report the cloning and expression analysis of a Pax group
IV gene from a lophotrochozoan, the leech Helobdella robusta.
Developmental RT-PCR suggests that PaxIV-Hro is not present
as a maternal transcript but is expressed zygotically during
segmentation. By combining lineage tracing with in situ
hybridization, we demonstrate that early PaxIV-Hro expression
in the leech is restricted to the N and O teloblast lineages,
which contribute to the central nervous system. During
organogenesis, PaxIV-Hro is primarily expressed in the
supraesophageal ganglion and the segmental ganglia of the
ventral nerve cord. PaxIV-Hro expression in the central
nervous system is transient and decreases in a rostrocaudal
direction as embryonic development proceeds. By further
analyzing the expression, knockdown, and misexpression of
PaxIV-Hro in the leech, we hope to elucidate both conserved
and novel roles for this gene family in the Lophotrochozoa
relative to the Deuterostomes and Ecdysozoans.
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Analysis of Pax genes during leech development
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Pax genes encode a family of transcription factors that play
important roles in animal development. Although extensively
characterized in certain model system species, the Pax genes of
Lophotrochozoa – one of the three great clades of bilaterian
animals – have been minimally studied to date. Here, we report
the cloning and expression analysis of two Pax genes from a
lophotrochozoan, the leech Helobdella robusta. Based on
direct sequence comparisons and phylogenetic analysis, these
two genes display an ambiguous affinity to Pax Groups I/II.
One of these genes, tentatively named Pax-beta, is initially
expressed as a maternal transcript that becomes localized
during early segmentation, while the other, tentatively named
Pax-alpha, initiates zygotic transcription during segmentation.
In addition, both genes show broad patterns of zygotic
expression during pattern formation and organogenesis. Pax-
beta is primarily expressed in the nervous system, while Pax-
alpha is expressed in foregut. By further analyzing the
expression and function of these and other Pax genes in leech,
our ultimate goal is to elucidate the ancestral function(s) and
diversification of this gene family during the course of animal
evolution.
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Evolutionary analysis of the cis-regulatory region of SM50,
a gene that is essential for skeletogenesis in the sea urchin
Jenna L. Walters 1, Elaine M. Binkley 1, Ralph Haygood 2,
Laura A. Romano 1
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2 Duke University, Durham, NC, USA
An evolutionary analysis of transcriptional regulation will
help us to understand the molecular basis of morphological
diversity as well as provide critical insight into mutations
associated with human disease. There is extensive morpholog-
ical diversity in the larval skeleton of sea urchins. The SM50
gene encodes a secreted protein that is essential for skeletogen-
esis in the purple sea urchin, Strongylocentrotus purpuratus.
We used PCR to amplify a portion of the SM50 gene (~1.5 kb)
from genomic DNA obtained from 20 individuals of S.
purpuratus. We then performed a variety of statistical tests to
evaluate the mode and intensity of natural selection acting upon
the SM50 gene. Our results indicate that there has been
directional selection on a region of DNA that is approximately
800 bp upstream of the transcriptional start site. Interestingly,
this region of DNA does not include the non-coding sequence
that is sufficient for SM50 transcription during embryonic
development in S. purpuratus. We also used PCR to amplify
the SM50 gene from genomic DNA obtained from the
remaining nine species within the family Strongylocentrotidae.
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